Activation of nucleoplasmin, an oligomeric histone chaperone, challenges its stability.
Nucleoplasmin (NP) is a pentameric, ring-shaped histone chaperone involved in chromatin remodeling processes such as sperm decondensation at fertilization. Monomers are formed by a core domain, responsible for oligomerization, that confers the protein a high stability and compactness and a flexible tail domain, that harbors a polyglutamic tract and the nuclear localization signal. Fully activated NP presents multiple phosphorylated residues in the tail and in flexible regions of the core domain. In this work, we analyze the effect of activation on the structure and stability of the full-length protein and the isolated core domain through phosphorylation mimicking mutations. We have solved the crystal structure of an activated NP core domain that, however, is not significantly different from that of the wild-type,inactive, NP core. Nevertheless, we find that NP activation results in a strong destabilization of the pentamer probably due to electrostatic repulsion. Moreover, characterization of the hydrodynamic properties of both full-length and core domain proteins indicates that activating mutations lead to an expansion of the NP pentamer in solution. These findings suggest that NP needs a compact and stable structure to afford the accumulation of negative charges that weakens its quaternary interactions but is required for its biological function.